As a result of the continuous evolution of microbial pathogens towards antibiotic-resistance, therefore development of new and effective antimicrobial compounds. Source of novel antimicrobial metabolites. Further, the antimicrobial metabolites were extracted from the isolate using ethyl acetate solvents and the antimicrobial efficacies were screened by chemical analysis and tested against bacterial pathogens. The metabolites of isolate showed maximum zone of inhibition against all the pathogens viz., Pseudomonas aeruginosa, Escherichia coli, Klebsilla pneumoniae, Bacillus cereus and Staphylococcus aureus as 21 ± 0.12, 20 ± 0.42, 21 ± 1.2, 16 ± 2.01, 15 ± 0.47 respectively. The marine samples which displayed antibacterial activity of actinomycetes may be useful in the clinical conditions where higher secondary metabolites against antibiotic resistant bacteria.
Introduction
Microorganism can become resistant to antibiotics and chemotherapeutic agents by various mechanisms (via-β-lactamase) or modification by altering targets or preventing the access of drugs to the target [1] . Therefore, action must be taken to reduce these problems by controlling the use of antibiotics [2] . Microbial natural products have been one of the major resources for discovery of novel drugs. Among the potential sources of natural products, bacteria have been proven to be a prolific source with a surprisingly small group of taxa accounting for the vast majority of compounds discovered. Of the 22,000 known microbial secondary metabolites, 70% are produced by actinomycetes, and two thirds of them are contributed by the genus Streptomyces [3] . These metabolites are known to possess, antibacterial, antifungal and anti-inflammatory activities [4] . A marine microorganism has produced novel metabolites [5] . The production of various natural compound and their specialized mechanisms for adaptation to extreme environment [6] . Bacteria are normal biota of the marine ecosystems and are found in various environmental niches such as marine sediments, open oceans and other marine surfaces including marine living organisms [7] [8] [9] . Recently, the rate of discovery of new compounds from terrestrial actinomycetes has decreased, whereas the rate of re-isolation of known compounds from marine region has increased. It is crucial that new groups of actinomycetes from unexplored habitats be pursued as sources of novel bioactive secondary metabolites. In the present study, as it is essential to find out bioactive compounds from natural products to benefit the human being, the present study was undertaken to isolate the antimicrobial compound from the actinomycetes.
Material and Methods

Sample collection
The marine sea shore soil samples were collected from the spot a town in the Nagapattinam district of the Indian state of Tamil Nadu. It lies 15 km (9.3 mi) north of Karaikal, near the mouth of a distributary of the Kaveri River at the depth of 3.94 in, 65.62 feet near the sea side in Nagapattinam District at Tharangambadi. East Coastal region of Tamil Nadu lies between 10.10° and 11.20° North latitudes and 79.15° and 79.50° East longitudes. The sea shore soil sample has been collected from the above-mentioned locations such as Kuttiyandiyur, Manikkapangu, Sandrapadi, D Bangalo Beach and Danish Beach. The soil sample was collected at random in sterile polythene bags and stored in a refrigerator for further use [10] .
Isolation of actinomycetes
Starch casein agar medium was prepared and sterilized at 249.80°F in 6.80 kg pressure for 15 min. Then it was supplemented with Amphotericin B 50 μg dm -1 and Tetracyclin 20 µg dm -1 to prevent the bacterial and fungal growth. The medium was poured into the sterile Petri plates. 1 g of marine sea shore soil sample was suspended in 9 ml of sterile double distilled water. Then the samples were serially diluted for up to 10 -6 and 0.1 of the diluted samples from 10 -2 was spread over the agar plates in triplites. The inoculated plates were incubated at 28 ± 35.60°F for seven to ten days. After incubation, the Actinomycetes were observed, purified using subculture method and maintained in starch casein agar medium for further investigation. For actinomycetes culture, Czapek's broth, Bennett's broth, Starch casein broth, Yeast malt extract broth (ISP-2), Oat meal broth (ISP-3), Inorganic salt starch broth (ISP-4), Glycerol asparagine broth (ISP-5) and nutrient broth were used.
Identification of Actinomycetes
For phylogenetic analysis, the extraction of genomic DNA, PCR amplification of the 16S rDNA and sequencing of the purified PCR production were carried out as described previously [11] . The 16S rDNA gene sequence was compared with sequences in the GenBank database using Blast. Multiple alignments were carried out with the ClustalX programme and phylogenetic analysis was conducted with the NJ plot programme.
Cultural characteristics of Actinomycetes isolate
Morphological characters and colour determination of selected isolate was studied on different media such as Yeast malt extract agar(ISP-2), Oat meal agar (ISP-3), Starch casein agar, Inorganic salts starch agar medium (ISP-4), Kennight agar, Actinomycetes isolation agar, Glycerol aspargine agar medium (ISP-5) [12] in accordance with the International Streptomycetes Project (ISP) [13] . Colour was determined using the color names lists [14] .
Primary screening
Antimicrobial producing of the actinomycetes was screened by cross streak method [15] . In this single streak of the actinomycetes was made on the surface of the modified Bennett's agar medium and incubated at 28 ± 2°C. After observing a good ribbon like growth of the actinomycetes on the Petri plates, the pathogens (Escherichia coli, Bacillus cereus, Pseudomonas aeruginosa, Staphylococcus aureus and Klebsilla pneumoniae) were streaked at right angles to the original streak of actinomycetes and incubated at 98.60°F. The antagonistic actinomycetes were isolated after 24 and 48 hrs. Based on the presence and absence of inhibition zone, the antimicrobial producing actinomycetes were selected.
Extraction of secondary metabolites
The selected antagonistic actinomycete isolates were inoculated into actinomycete isolation broth separately and incubated at 86.00°F in a shaker at (200-250 rpm) for seven days. After incubation, the broths were filtered through Whatman No. 1 filter paper. Then the filtrates were centrifuged separately at 5000 rpm for 10 min to extract the antimicrobial compounds. The supernatant was transferred aseptically into a screw capped bottles and stored at 39.20°F for further assay [16] .
Secondary screening
The Antibacterial activities of cell free cultures were evaluated by agar well diffusion technique. Pathogenic bacterial strains following (Escherichia coli, Bacillus cereus, Pseudomonas aeruginosa, Staphylococcus aureus and Klebsilla pneumoniae) were used. The pathogens were inoculated in Nutrient broth and kept overnight at 37 o C for exponential growth of culture. Future, the bacterial cultures were swabbed of freshly prepared Mueller-Hinton agar plates and well created of 0.2362 in the plate. The isolated actinomycetes of cell free culture supernatants were loaded from 50 µl to 100 µl respectively. Then the plates were incubated at 37 o C for 24 h and then zone of inhibition was measured by Antibiotic zone scale Himedia, India.
Bioactive Chemical Screening
Chemical tests were carried out on the ethyl acetate extract using procedures to identify described [17, 18] . Test for Carbohydrates: 2 ml of extract, 1 ml of Molisch's reagent and few drops of concentrated sulphuric acid were added. Purple color formation indicated the presence of carbohydrates.
Test for Flavonoids: 5 cm -3 of dilute ammonia solution was added to a portion of the aqueous filtrate of extract followed by addition of concentrated sulphuric acid. Appearance of yellow coloration indicated the presence of flavonoids.
Test for Alkaloids: 2 cm -3 of extract, 2 cm -3 of concentrated hydrochloric acid was added. Then few drops of Mayer's reagent were added. Presence of green color indicated the presence of alkaloids.
Test for Glycosides: 2 cm -3 of extract, 3 cm -3 of chloroform and 10% ammonia solution was added. Pink color formation indicated the presence of glycosides.
Test for Phenols: 1 ml of the extract, 2 cm -3 of distilled water followed by few drops of 10% ferric chloride was added. Formation of green color indicated the presence of phenols.
Test for Tannins: 1 cm -3 of extract, 2 cm -3 of 5% ferric chloride was added. Formation of greenish black color indicated the presence of tannins.
Test for Saponins: 2 cm -3 of extract, 2 cm -3 of distilled water was added and shaken in a graduated cylinder for 15 min lengthwise. Formation of 1cm layer of foam indicated the presence of saponins.
Results
Selection of soil samples
Soil sample were collected from site in Tamil Nadu of Nagapattinam district at Tharangambadi that represented different ecological habitats. Soil samples were taken at the depths of 0.20 in to 3.94 in below the surface which is rich in organic matter.
Various physico and chemical parameters were used for the selective isolation of actinomycetes from the collected samples. 
Isolation of Actinomycetes from marine soil samples
The marine sea shore soil samples were collected at the depth of 3.94 in, 65.62 feet near the sea side in Nagapattinam District at Tharangambadi, East Coastal region of Tamil Nadu. The following areas such as Kuttiyandiyur, Manikkapangu, Sandrapadi, D Bangalo Beach and Danish Beach were selected for the isolation of actinomycetes and soils were collected and preserved. The isolated actinomycetes strains were named as according the areas as A1, A2, A3, B1, B2, C1, C2, C3, D1, E1, E2, E3. The isolated strains were stored in sterile container (Table 2) .
Screening for the antimicrobial activities
The metabolites of twelve actinomycete isolates subjected to antibacterial sensitivity investigation using starch casein agar media by cross streak method. Among the twelve metabolites actinomycetes A1 exhibited maximum effect against the pathogens (Table 3) .
In secondary screening, the metabolites produced by actinomycetes (supernatants) were tested against the pathogens by agar well method on Muller Hinton agar media. The metabolites A1 showed maximum zone of inhibition against all the pathogens viz., Pseudomonas aeruginosa, Escherichia coli, Klebsiella pneumoniae, Bacillus cereus and Staphylococcus aureus as: 21 ± 0.12, 20 ± 0.42, 21 ± 1.2, 16 ± 2.01, 15 ± 0.47 respectively (Table 4) .
Color and culture characteristics
The isolate A1 exhibited good growth on yeast extract agar (ISP-2), was good, aerial mycelium was yellowish gray and substrate mycelium was light yellowish brown. The growth on inorganic salt starch agar medium (ISP-4) and oat meal agar (ISP-3) were very good, aerial mycelium was whitish to chalk white. The growth on starch casein agar was very good, aerial mycelium was whitish to pale sandy and also Actinomycetes isolation agar was light yellow of aerial mycelium. The growth on YM agar was moderate, substrate mycelium was white. No growth of actinomycetes isolate was detected on Glycerol asparagines agar medium (ISP-5) ( Table 5 ).
Molecular characterization of Streptomyces spp.
The molecular characteristics of Streptomyces sp. were evaluated by PCR amplification of 16S rRNA gene. The genomic DNA and amplified products were separated in agarose gel. The 16S rRNA genes of actinomycetes isolated from the marine seashore region were partially sequenced using specific 16S rRNA sequence primer (27F-5′-AGAG TTTG ATCM TGGC TCAG-3′ and 149-2R-5′-GGTT ACCT TGTT ACGA CTT-3′). The sequence of actinomycetes 16S rRNA were processed and deposited in Gene bank (NCBI) with the following accession number of KY000096 and strain named as Streptomyces Streptomyces rimosus-(A1). The sequence comparisons of marine Streptomyces with other sequences available in the EMBL database were studied. The phylogenetic analysis (neighbour joining tree) revealed that 1404 bop sequence of the seashore isolates Streptomyces sp. were similar to that of the exiting species of Streptomyces rimosus (Figure 1 ). 
Secondary metabolites screening of ethyl acetate extractStreptomyces rimosus (A1)
The Streptomyces rimosus-A1 produced different secondary metabolites such as carbohydrate, Flavanoids, Alkaloids, Glycosides and Phenols. After involved in phytochemical reagents such as Molash reagent, Ferric chloride, sodium hydroxide etc. as summarized in Table  6 .
Discussion
In the present study, totally twelve strains of actinomycetes were isolated from marine soil in Tharangambadi, East Coast region Nagapattinam District in Tamil Nadu. The first report on marine actinomycetes was made by Corke and Chase [19] from salt muds. Terrestrial soils have hitherto been the predominant and widely exploited source and investigations on marine Streptomyces are few and inconclusive. The soil from which the actinomycetes were isolated results in the parameter susceptible to the environment of optimum status for the growth of the actinomycetes. Soil samples were taken from a depth of 0-5 cm of top layer. It has been known that top soil is rich in organic matter and microbes where most of the biological activities occur. The population of actinomycetes decreased Citation: Ramarajan K, Senthilkumar PK, Ramakrishnan N (2017) Green Isolation and Characterization of Marine Actinomycetes in significantly with soil depth as there is decrease in organic substrate as well as aeration is poor in deeper layers of soils [19, 20] Activity of extracts was quantified and compared with each other as well as with standard antibiotics by two different methods including primary screening and MIC determination [21] . In this present investigation, actinomycete A1 was isolated from the soil exhibited potential antibacterial activity against some pathogens in primary screening revealed that the species among the twelve isolated from different coastal area. In the secondary screening, the A1 exhibited maximum zone of inhibiton against the pathogens like Pseudomonas aeruginosa, B. cereus, S. aureus, E. coli and Klebsiella pneumoniae in the efficient manner. 
Medium
Test Properties Table 6 : Screening of secondary metabolites in ethyl acetate extractStreptomyces rimosus-(A1). + means (Positive), -means (Negative)
Thus A1 was subjected to identification of strain by 16s rRNA method. From the identification the evolutionary distances were computed using the maximum-composite-likelihood method and the evolutionary analyses was conducted using MEGA7 software. The tree topologies were evaluated by bootstrap analyses based on 1,000 replicates and phylogenetic trees were inferred using the neighborjoining method. 16S rRNA gene sequences of our strains exhibited sequence similarity in the range of 99-100% with those of validly described species of genus Streptomyces. High 16S rRNA gene sequence similarities are often found between members of Streptomyces [22] . Comparison of strains with their nearest relatives in terms of phenotypic and biochemical features indicated similarities and dissimilarities on the basis of literature review [23] [24] [25] [26] [27] [28] [29] .
Conclusion
From the finding of the present investigation, it was confirmed the ethyl acetate extract of Streptomycetes risosmus showed a higher antimicrobial activity than the other actinomycetes. The higher activity was due to the presence of alkaloids, phenol and flovanoids, Which Exhibited significant antioxidant and antibacterial activities. Above all, it has a high inhibitory effect on the receptor of selected pathogenic bacteria; however the safety, potency and allergic studies are important before clinical trials.
